Increases in ribosomal RNA within the denervated neuropil of the dentate gyrus during reinnervation: evaluation by in situ hybridization using DNA probes complementary to ribosomal RNA.
Previous studies have revealed that there are increases in the incorporation of [3H]amino acids into protein in the denervated neuropil of the dentate gyrus during periods of reactive synaptogenesis. The present study evaluates whether the increase in incorporation reflects an increase in protein synthetic machinery (ribosomes) in the denervated zone. We evaluated the distribution of ribosomal RNA (rRNA) in the denervated dentate gyrus 2-14 days after unilateral destruction of the entorhinal cortex using DNA probes complementary to rRNA for in situ hybridization. Animals with comparable lesions were injected with [3H]leucine 30 min prior to sacrifice and prepared for autoradiography in order to define the extent of protein synthesis within the denervated neuropil. Quantitative analyses revealed that the increases in [3H]leucine incorporation were accompanied by increases in labeling with the rRNA probe. In both cases, the increases were first apparent at 2 days postlesion, reached a peak on day 6, and then declined between 8 and 14 days postlesion. Plots of grain density across the neuropil revealed that the increases in rRNA, like the increases in amino acid incorporation, occurred selectively within the denervated portion of the neuropil. We propose that increased incorporation of protein precursor is the result of an increase in protein synthetic machinery within the denervated neuropil. These increases may reflect in part the increases that we have previously noted in polyribosomes under dendritic spines.